This paper reports the preliminaryfindings ofan epidemiological study of 3,000 children ages four and five in the Shanghai area. Associations were investigated between problems in the narrow band syndromes ofthe Achenbach Child Behavior Checklist and certain sociodemographic variables (a one-childfamily, other social circumstances related to the family). No strong evidence emerged ofa distinct psychopathology associated with children from single-child families, although there was a significant correlation between being an only child and having social withdrawal problems. Delinquent behaviour and hyperactivity were morefrequent among boys, while somatic complaints, schizoid or anxious, and depression were more frequent among girls. A four year follow-up study of433 childrenfrom the original group who continued to have problems showed a marked increase in hyperactive syndrome problems; this suggests the existence of a clinically identifiable group of behaviourally disturbed children. Early identification allows for early treatment and comparison ofthe relative efficacy ofearly and late treatment approaches.
prospectively examine age at onset and risk factors, and to follow the course of disorders.
Among young children, one might expect more transient stress reactions, but Richman et al (4) , Earls (5) and Minde and Minde (6) have shown that many disorders seen in preschool children are not transient; 60% of disorders at three years of age were still evident at age eight. The children who suffered from psychosocial adversity (such as maternal depression or family discord) at age three were more likely to develop a childhood disorder by age eight. Bird et al (7) found that children aged four and five had attention deficit disorder, but significantly less often than children aged six to 16. Rutter et al (2) showed that school-aged children with inattention/overactivity problems were particularly likely to develop psychiatric disorders later in life; most of these children also had associated conduct disturbances. Farrington et al (8) in London, and Magnusson (9) in Stockholm also found that when hyperactivity/inattention was associated with conduct disorder, the disorder was more severe and had a worse prognosis. A recent study by Barkley et al (10) compared 123 hyperactive children with 66 normal children during an eight year period into adolescence. Over 70% of those initially described as hyperactive subsequently met the DSM-III-R criteria for attention deficit hyperactivity disorder (ADHD); the mean age at the onset of ADHD symptoms was 3.7 years. Sixty percent had oppositional defiant disorder (ODD) and 43% had conduct disorder (CD) at follow-up; the mean onset age for both conditions was 6.0 years. This finding is disturbing since it implies that the milder symptoms of ODD do not necessarily precede CD. Antisocial acts were more common among the hyperactive subjects than the normal subjects, as were cigarette and marijuana use and poor academic performance. The families of the hyperactive subjects were less stable than those of the normal subjects. However, conduct disorder, rather than ADHD alone, was most often responsible for a negative outcome.
A study by McGee and Share (11) in New Zealand confirmed the association between ADHD and learning problems. In China, Li et al (12) used the Child Behavior Checklist (CBCL) parent and teacher ratings of children with attentional and learning disorder problems and found that those with attentional problems -with or without associated learning problems -had poorer social adjustment and more behaviour problems than the normal control subjects. Studies in England by Taylor (13) , in Canada by Offord et al (14) and Boudreault et al (15) , and in China by Shen et al (16) have confirmed that hyperactivity/inattention is significantly more common among males than females and that it is associated with some forms of psychosocial adversity -both in urban areas in Canada and isolated mountain areas in China. Neurodevelopmental delays and neonatal adversity are also associated with pervasive hyperactivity/inattention. Although neurodevelopmental impairment is important initially, psychosocial adversity prolongs these problems (3) . It is therefore important to study both early and late manifestations of hyperactivity/inattention.
Valid screening measures are needed to estimate the general prevalence of behaviour disorders among children from different cultures. The multivariate dimensional approach of the Child Behavior Checklist, developed by Achenbach and Edelbrock (17) , has been used in a number of cross-cultural studies and with non patient populations. For example, despite cultural and linguistic differences (18) , normal American and Dutch children had similar problems and mean total CBCL problem scores. In contrast, a normative study comparing six to 11 year old children in Thailand (19) with similar children in the United States showed that internalizing/overcontrolled behaviours were more common among the Thai children. This finding suggests that cultural factors affect the expression of disorders, possibly by suppressing the problems.
Screening approaches other than the CBCL have been used which incorporate a clinical-categorical system like that of the DSM-III-R (20) . A number of recent epidemiologic studies have used the lay administered Diagnostic Interview Schedule for Children (21) or an intermediate dimensionalcategorical instrument such as the Survey Diagnostic Instrument (SDI), designed by Offord et al (14) . The overall prevalence rates determined from such studies for different cultures and areas are remarkably similar; estimates of children with one or more DSM-III diagnosis ranged from 17.6% to 22%. Within diagnostic categories, the estimates vary more; for example, the rate of attention deficit disorder varies from 9.9% in Puerto Rico to 2.2% in Pennsylvania (22) . Current epidemiological concepts of mental illness in young children consider both risk and protective factors, and causal chains and pathways to determine the ultimate outcome of a particular disorder or group of disorders (3). Rae-Grant et al (23) found, in a study of 3,300 children and adolescents between four and 16 in Ontario, that those with family or parental problems were more likely to develop a disorder, whereas being a good student, getting along with others, and participating in activities reduced the risk of developing a disorder. Rutter (24) determined that the following six factors affect one's risk of developing a psychiatric disorder during childhood: severe marital discord, low social status, overcrowding or being from a large family, having a father involved in criminal activity, having a mother with a psychiatric disorder, and being in the care of a local authority. When two or more of these factors occurred together, the cumulative risk increased geometrically.
Together, these findings suggest that longitudinal studies are needed to predict outcome according to cultural, familial, temperamental, neonatal and developmental history, environmental risk and protective factors. As noted, hyperactivity/inattention problems are especially important to study.
In China, the policy of limiting families to one child has focused attention on children's behavioural development. Preschool children are of particular interest, since their behaviour is more often related to home than to school or other social factors. Tao and Chiu (25) found that only chi1-.dren had more behavioural problems than those who had siblings, and other researchers in Shanghai (26) showed that only children were less cooperative in group activities. Tseng et al (27) studied 697 preschool children in one urban area and two rural areas of Nanjing, using parent ratings from a Chinese version of the CBCL to indicate differences between single child families in urban and rural areas. However, it could not clearly be shown that being an only child had a significant effect on behaviour. Girls who were only children scored higher on factors of depression and aggression; this was most true for those raised in rural areas, where boys are valued more. Boys who were cared for by their grandparents were more anxious and aggressive. Girls who were only children and whose parents had wished to have two children were more likely to suffer from depression, obsessive and aggressive behaviour. The girls who were only children and who were cared for at home had lower "temper" scores than those cared for at a nursery. All effects varied with age. It therefore seems that whether or not a child has siblings is merely one of a number of complex factors affecting a child's current and future mental status.
These studies require clarification. Inthis paper we present the preliminary results of a study of 3,000 preschool age children living in both urban and rural areas near Shanghai to indicate their behavioural problems and associated psychosocial factors.
Subjects
We studied all children born during the study period at the Shanghai First Maternity and Child Care Center, which has a broad catchment area and admits women for delivery from both urban and rural areas near Shanghai. All subjects were sampled consecutively until 3,000 subjects had been identified. The subjects were born between January 1, 1979 and August 31, 1980; they were four and five years of age. There were 1,571 boys (52.4%) and 1,429 girls (47.6%); inall,2,117 of the children (70.6%) were four years old, and 883 of the children (29.4%) were five years old.
Method of Investigation
A study team was established consisting of three child psychiatrists, one pediatrician, three senior psychiatric nurses and four psychometric technicians from the Shanghai Mental Health Center. Interview dates were arranged for the subjects and their parents. The parents were asked to complete a Chinese version of the Child Behavior Checklist similar to that used-by Tseng et al (27) , and the Checklist of Maternal Medical History developed at the Shanghai Mental Health Center, which included the medical, pregnancy and delivery history, as well as the child's rearing, physical developmental and medical history. The child also received physical, neurological and structured mental status examinations developed at the Shanghai Mental Health Center, and a Chinese version of the Denver Developmental Screening Test-Revised (DDST-R) (28) . The Chinese version of the Wechsler Intelligence Scale for Children -Revised Preschool Age Version (WPPSI) (29) was used for confirmation when the child was suspected of being developmentally delayed according to the DDST-R test.
Instruments

Chinese Version of the Parent-Rated Child Behavior Checklist for Children Aged Four and Five
This test was standardized for norms in Shanghai using the 3,000 cases to derive both broad and narrow band CBCL syndromes for subjects aged four and five. Initially, the data were scored following standard US criteria. That is, boys were scored for social withdrawal, depression, immaturity, somatic complaints, sex problems, schizoid behaviour, aggression and delinquent narrow band syndromes. Girls were scored for the narrow band syndromes of somatic complaints, depressed behaviour, schizoid or anxious behaviour, social withdrawal, obesity, aggressive behaviour, sex problems and hyperactivity. Those scoring above the 98 th percentile for each narrow band syndrome were considered to be abnormal.
Denver Developmental Screening Test Revised -Chinese Language Version
A Chinese version of this instrument was used for developmental screening of the total sample.the scoring notations were similar to those used in the English version.
Wechsler Intelligence Scale for Children -Revised Preschool Age Version
We used the WPPSI Chinese language version for children with evidence of a developmental delay according to the Denver Developmental Screening Test. The ranges of intelligence were those of the English version.
Checklist ofMaternal Medical History
This checklist was developed at the Shanghai Mental Health Center. It covers the pregnancy and delivery history (the nature of the delivery and perinatal distress) and includes chronic physical and mental disorders, toxemia of pregnancy, and any history of receiving toxic substances and/or potentially toxic medications during pregnancy:
Checklist of Child Rearing, Physical Development and Family Structure
This checklist was also developed at the Shanghai Mental Health Center and includes details of family and social circumstances, parents' physical health, marital relationship, relationships between family members, parents' education, parents' attitudes towards the child's education, and whether or not the child was an only child.
Semi-Structured Clinical Mental Examination for the Preschool Age Child
Also developed at the Shanghai Mental Health Center, this instrument includes data from the previously mentioned checklists, which are aggregated into 18 groups. Each group is scored as 0,1, or 2 (absent, possibly true, or true). (Further details of these checklists and their scoring are available from the authors.)
Statistical Analysis
Initial comparisons of Achenbach narrow band syndrome problems and the developmental and sociodemographic variables were conducted using Ridit analyses of ordered categorical data (30) . Comparisons between the prevalence of narrow band syndrome problems and sex were done using chi-square analyses.
General Demographic Results
Family Pattern
Of the children studied, 80.25% lived with parents only, 19.50% lived with their parents and grandparents (semi-extended family) and 0.25% lived with their parents, grandparents, uncles, aunts and cousins (full extended family).
Income
In the sample, 26.5% of the families were below the average monthly income per person in Shanghai, while 66.8% were at the average income level, and 6.7% had an income above the average.
Children's Physical Condition
Only 1.31% of the sample of 3,000 children had serious physical conditions, including heart malformations, blindness, deafness, organic brain disorders or epilepsy. The majority of children were in excellent physical condition.
Intelligence
There were only four children (0.13%) with severe developmental delays. The probable etiology for two of these was severe neonatal apnea, for one was Down's syndrome, and for one was severe psychosocial deprivation.
Prevalence of Behavioural Problems
The CBCLdata were initially analyzed using the Shanghai norms. Table I shows that the Shanghai 98 th percentile cutoff scores were similar to Achenbach US cutoff scores, suggesting again the general similarity between cultures previously noted (18, 19, 22) .
In the second stage of data analysis, the results of which are also shown in Table I , the 98 th percentile cutoff scores were calculated for all narrow band syndromes for both boys and girls. The narrow band items for delinquent and immature syndromes were applied to girls, and the hyperactivity and obesity narrow band items were applied to boys, to recalculate the previous estimates. Although this convention allows double counting of some CBCL items, it also allows for a comparison of the prevalence rates of similar item groupings of boys and girls, using more a categorical diagnostic approach than a strict multivariate approach to classification. A similar approach was used by Offord et al (14) in the Ontario Child Health Study. The added relative cutoff scores for boys and girls obtained by using this procedure are indicated in Table I . Table II indicates the prevalence rate of problem behaviours for each CBCL narrow band syndrome, using all problem items for both boys and girls. The boys had significantly more delinquent and hyperactive behaviour than the girls, while the girls had significantly more somatic complaints, social withdrawal, schizoid or anxious behaviour and depression.
The mean total problem score for children in the Shanghai sample was 27.20; in a comparable American sample the score was 19.97, in a Dutch sample, 20.45, in a Chilean sample, 28.70, and in a French-Canadian sample, 28.0 (17, 18) . It should be noted that these children were younger than those in previous studies, making direct comparisons difficult, but the scores of the Shanghai children are generally consonant with other reported cross-cultural norms.
Correlations between Achenbach Narrow Band Syndrome Problems and Sociodemographic Variables
The correlations between the groups of children with one or more problem items in each narrow band syndrome and the family and perinatal history, early development and social environmental variables follow. Only statistically significant correlations are noted.
Somatic Complaints
There were 744 subjects with one or more somatic complaint (prevalence rate of 24.8%). The children's somatic complaints were related to the poor physical health of the parents (p < O.OI), inadequate marital relationships (p < 0.01), poor relationships among family members (p < 0.01), and care by the family versus day care centre or kindergarten (p < 0.01). More girls than boys had somatic complaints (p < 0.01). 
Aggressive Behaviour
Of the 3,000 subjects, 690 (23.05%) had one or more aggressive behaviours. The occurrence of these .correlated with the parents' poor physical health (p < 0.01), WIth nuclear family patterns (neither extended nor semi-extended) (p < 0.05), with delivery complications (p < 0.01), and with the father's level of education -attending or graduating from primary school only (p < 0.05). (The reasons that aggressive symptoms of children raised in extended families were less than for those raised in nuclear families is unclear and requires replication).
Social Withdrawal
One hundred and fifty-four subjects (21.8%) had one or more problems with social withdrawal. There were significant correlations between social withdrawal and being raised in daycare or kindergarten (as opposed to being fully raised by the family) (p < 0.05), semi-extended family patterns (living with parents and grandparents rather than with parents alone or in full extended families (p < 0.05)), and being an only child (p < 0.05). More girls than boys had problems with social withdrawal (p < 0.01).
Delinquent Behaviour
There were 654 children (21.8%) with one or more delinquency problems. These occurred more often a~ong c.hildren whose parents had little education (p < 0.01), In low Income families (p < 0.05), and in families with poor marital relationships (p < 0.01). Where the child was cared for -at home, in daycare or in kindergarten -gave inconclusive results. More boys than girls had problems of delinquent behaviour (p < 0.05)
Schizoid or Anxious Behaviour
There were 360 subjects (12.0%) with one or more schizoid or anxious behaviours. Significant correlations were found with the parents' poor physical health (p < 0.01) and care by the family (rather than in daycare or kindergarten) (p < 0.01); the significance of this latter finding is unclear.
More girls than boys had schizoid or anxious behaviour problems (p < 0.01).
Depressed Behaviour
Three hundred and sixty subjects (12.0%) had one or more depressed behaviours. Significant correlations occurred when the child had congenital malformations (p < 0.01, although the number was low), when the child was raised by the family with inappropriate attitudes toward child rearing characterized by patterns of inconsistent scolding, beating or overindulgence (p < 0.01), and when parental marital relationships were poor (p < 0.01). More girls than boys had depressed symptoms (p < 0.01).
Hyperactivity
Two hundred and sixteen subjects (7.21%) had one or more hyperactive behaviours. Significant correlations were found between hyperactive behaviour and the mother's physical health (p < 0.01), the parents' level of education (p < 0.05), and maternal pregnancy complic~tions (p < 0y!).
Boys showed significantly more problems WIth hyperactivity than girls (p < 0.01).
Immaturity
There were 159 subjects (5.30%) with one or more immature behaviours. There was a significant correlation between immature behaviour and inappropriate rearing patterns (p < 0.05). The boys had significantly more problems with immaturity than the girls (p < 0.01).
Follow-Up Study
In 1988 we contacted the families of the original 3,000 children and carried out a limited follow-up study of those children identified by the parents as still having problems. The method and procedures were similar to the initial study, but the Achenbach Child Behaviour Checklist and Wechsler Intelligence Scale for Children-Revised used were ch~ged to the six to 11 years version and the school age versions respectively, since the children were now eight and nine years old, and almost all had entered primary school.
A total of 433 children from the initial sample who were referred by their parents took part in the follow-up study. Overall, the behaviour problems of these children had not improved significantly: 186 children had additional beh~vi our problems with hyperactivity most frequently supenrnposed on the original behaviour problems. Of the 433 children, 402 (92.8%), who had previously been rated as having problems by their parents on the Shanghai version of the Child Behavior Checklist, now had hyperactivity problems; only 7.2% of the total original sample had shown these problems. Although hyperactivity is scored for both boys and girls at ages six to lion the Achenbach scoring system (only girls are scored at ages four and five), both boys and girls from the original sample of four and five years olds had hyperactivity problems noted by the Shanghai scoring convention. The results for both boys and girls are therefore comparable. This sample obviously cannot be regarded as representative of the total original sample, but may be seen as a group of children with emerging clinical problems, particularly disruptive behaviour.
The import of such early hyperactivity problems has been recently indicated by Szatmari et al (31) and by McGee e~al (32) in their 12 year follow-up of preschool hyperactive children. In the second study, early hyperactivity was significantly associated with later disruptive, inattentive and pervasive learning disorders, and at age 15 only one-quarter of the cohort had recovered according to their criteria.
Summary
We found significant correlations between the family and social circumstances, parents' physical health, marital and family relationships, parents' education, and whether or not the child was an only child, with a number of narrow band CBCL syndromes. Aggressive or hyperactive behaviour among the children was associated with poor physical health in one or both parents. Children with aggressive, delinquent and hyperactive behaviour were found to have parents with little education, while pregnancy complications were associated with aggressive and hyperactive behaviour. This suggests the possibility of psychosocial and physical disadvantage associated with these conditions. In contrast, interactional factors such as inadequate parental and family relationships and attitudes were associated with somatic complaints and depression.
It is of interest that girls had significantly more somatic complaints, social withdrawal, schizoid or anxious behaviour and depression, while boys had more delinquent and hyperactive behaviour. These data are generally in conformity with externalizing/internalizing differences between boys and girls seen in previous studies (13, 16) . With the exception of social withdrawal (which was correlated with being an only child), there was no clear evidence in the overall sample of an association between problem behaviour and either being an only child or urban/rural differences. As Tseng et al (27) point out, complex sociocultural factors, which include child rearing practices, especially in rural areas and the parents' individual preferences 'and social status, may complicate the general factor of being an only child.
In a limited four year follow-up study, a group of children emerged who were identified by their parents as having continuing clinical symptoms. Many of these children now had hyperactivity/inattention problems and were noted as disruptive. This finding parallels that by Bird et al (7) and Costello (22) . These children need to be followed further to assess comorbid disorders and other correlates of later disorder, using methods such as those used by Barkley et al (10) .
Further multivariate analysis of the existing data is now in progress. In addition, a follow-up of the entire sample continues, with administration of the parent-rated Survey Diagnostic Instrument (SOl) as a sampling instrument which focuses particularly on hyperactivity and conduct disorders, somatization, and neurosis (anxiety/dysphoria). Teachers' ratings of these children, using the teacher version of the SOl, will also be obtained. The psychometric properties of these instruments have been described elsewhere (14) . Subsequent clinical follow-up by trained raters will use the DICA-R (33) structured interviews for these disorders. The later development of these children will therefore be followed, using both the Child Behavior Checklist and the other measures described. In addition, another study will be conducted on children aged four and five in a larger area of China, through the cooperation of other cities and regions and with the support of the government.
Finally, from our clinical experience with this sample of children and families, we have determined that some child behaviour problems and associated family factors can be identified early, and medical, psychiatric or psychological consultation and treatment can be started early. However, few comprehensive child mental health programs exist in China. Programs to develop child mental health services, train child mental health professionals, and establish consultative institutes are needed urgently both in Shanghai and throughout China.
